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Please rewrite paragraph [04] as follows 



[04] Referring to Fig. 1, the charge pump circuit 50 is 
constructed with a level detector 10 for detecting a level of a 
boosted voltage VPP by comparing it with a reference voltage 
VREF and producing a level detection signal DET based on the 
comparison results, an oscillator 20 for producing a pulse 
signal PUL in accordance with the level detection signal DET 
output from the level detector 10, and a charge pump unit 30 for 
outputting a boosted voltage VPP by carrying out a charge 
pumping operation in accordance with the pulse signal PUL output 
from the oscillator 20. The charge pump unit 30 comprises at 
least one of a plurality of unit charge pumps 30-1 to 30-n. 



^Please rewrite paragraph [05] as f ollowsjj 



[05] Fig. 2 is a detailed circuit diagram of the level detector 
10 in Fig. 1. As shown in Fig. 2, the level detector 10 is 
constructed with a differential amplifier for comparing the 
boosted voltage VPP to the reference voltage VREF and outputting 
the level detection signal DET. A pumping enabling signal 
PUMP_ON is input to a gate of an NMOS transistor NM3 . 



i 
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Please rewrite paragraph [07] as follows: 



[07] When the charge pump circuit 50 is operated by a high level 
stage of the pumping enabling signal PUMP_ON, the level detector 
10 detects a level of the boosted voltage VPP by comparing a VPP 
level to the reference voltage VREF. Namely, as shown in Fig. 2, 
if the level of the reference voltage VREF is higher than the 
level of the boosted voltage VPP, the level detector 10 outputs 
a level detection signal DET of a high level through an inverter 
INV. If the level of the reference voltage VREF is lower than 
the level of the boosted voltage VPP, a level detection signal 
DET of a low level is output by the level detector 10. 

Please rewrite paragraph [14] as follows: 

[14] To achieve these objects and other advantages and in 
f Vh accordance with the purpose of the invention, as embodied and 
broadly described herein, a charge pump circuit in a 
semiconductor memory according to an embodiment of the present 
invention, includes a charge pump unit constructed with a first 
to an nth unit charge pumps, a multi-level detector detecting a 
level of a boosted voltage by multi-steps so as to drive the 
unit charge pumps variably in accordance with an amount of power 
consumption of the device, an oscillator producing a pulse 
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signal in accordance with a detect signal of the multi-level 
detector, and a logic operation part operating the pulse signal 
of the oscillator and a level detect signal produced from the 
^ multi-level detector and outputting the operated signal to the 

charge pump unit. 

j^Please rewrite paragraph [15] as follows^ 

[15] Preferably, the multi-level detector includes a voltage 
distributor dividing a power source voltage into a first to an 
nth voltage levels, and a first to an nth level detectors 
detecting the level of the boosted voltage by comparing the 
boosted voltage to the first to nth voltage levels divided by 
the voltage distributor. 

Please rewrite paragraph [17] as follows: 



[17] In another aspect of the present invention, a charge pump 
circuit in a semiconductor memory includes a charge pump unit 
constructed with a first to an nth unit charge pumps, a multi- 
level detector detecting a level of a boosted voltage by multi- 
steps so as to drive the unit charge pumps variably in 
accordance with an amount of power consumption of the device, an 
oscillator producing a pulse signal in accordance with a detect 
signal of the multi-level detector, and a logic operation part 
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operating the pulse signal of the oscillator and a level 
detection signal produced from the multi-level detector, the 
logic operation part outputting the operated signal to the first 
to nth unit charge pumps, wherein the multi-level detector 
comprises a voltage distributor dividing a power source voltage 
into a first to an nth voltage levels, and a first to an nth 
level detectors detecting a plurality of levels of the boosted 
voltage by comparing the boosted voltage to the first to nth 
voltage levels divided by the voltage distributor. 

Please rewrite paragraph [27] as follows: 

[27] Referring to Fig. 3, the charge pump device 500 is 
constructed with a multi-level detector 100 for detecting a 
level of a boosted voltage VPP using multiple steps, an 
oscillator 200 for producing a pulse signal PUL in accordance 
with a first level detection signal DET1 detected by the multi- 
level detector 100, a charge pump part 400, and a logic 
operation part 300 for driving the charge pump part 400 by 
NAN Ding both the pulse signal PUL of the oscillator 200 and 
second to nth-level detection signals DET2 to DETn detected by 
the multi-level detector 100. The elements are all operatively 
connected. 
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Please rewrite paragraph [29] as follows 



[29] Fig. 4 is a circuit diagram of the multi-level detector 100 
in Fig. 3 according to one embodiment of the present invention. 
As shown in Fig. 4, the multi-level detector 100 is constructed 
with a voltage distributor 101 for dividing a power source 
voltage into a plurality of voltage levels DIV1 to DIVn each 
corresponding to a divided boosted voltage, and a plurality of 
level detectors 100-1 to 100-n each detecting a level of a 
divided boosted voltage by comparing the reference voltage VREF 
to the corresponding one of the divided voltage levels DIV1 to 
DIVn. A pumping enabling signal PUMP_ON is applied to an NMOS 
gate in each of the level detectors 100-1 to 100-n, which 
generates and outputs a level detection signal DET1 . . . DETn based 
on the level detection results. In this case, the level 
detectors 100-1 to 100-n are implemented by using a differential 
amplifier (e.g., composed of PMOS and NMOS transistors) that are 
preferably not affected by a process variation, temperature, or 
other factors. But, the implementation of the level detectors 
100-1 to 100-n is not limited to such, but can be made using 
other means. 
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Please rewrite paragraph [31] as follows: 

[31] As shown in Figs. 5A-5B, when a pumping enabling signal 
PUMP_ON is at a high level by power-on of an apparatus, system 
or the like memory device associated with the device 500, the 
multi-level detector 100 outputs first to nth level detection 
signals DET1 to DETn by comparing a VPP level to the reference 
voltage VREF. At this time, all of the first to nth level 
detection signals DET1 to DETn are at a high level since the 
initial level of the boosted voltage VPP output from the charge 
pump part 400 is low. 



[32] Subsequently, the oscillator 200 generates and outputs a 
pulse signal PUL in accordance with the high level detection 
signal DET1. The pulse signal PUL output from the oscillator 
200 is then applied to the charge pump part 400 through the 
logic operation part 300, thereby operating all of the first to 
nth unit charge pumps 40-1 to 40-n. Thus, the VPP level rises 
from low to high. Once the level of the boosted voltage VPP 
rises, the multi-level detector 100 generates the first to nth 
level detection signals DET1 to DETn that have been switched 
from a high to low level due to the rising of the boosted 




ease rewrite paragraph [32] as follow 




jpiease rewrite paragraph [33] as foll^^ 
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voltage VPP. The level detection signals DET1 to DETn at a low 
level then place the unit charge pumps 40-2 to 40-n in a standby 
state by reducing the number of the unit charge pumps 40-2 to 
40-n that are in operation. 

[33] Particularly, at the standby state, the level of the 
boosted voltage VPP is maintained by operating only the first 
unit charge pump 40-1, which is possible by designing a level of 
the divided voltage DIV1 output from the voltage distributor 101 
to be lower than the reference voltage VREF based on this 
formula : 

DIV1=VPP*R0/ (R0+Rl+...+Rn) 
where R0,Rl...Rn are the values of resistors. 



[ 



Please rewrite paragraph [34] as follows 




[34] When the associated apparatus (e.g., memory) starts to 
consume power at an active stage (low-speed operation) , a level 
of the boosted voltage VPP decreases. Once the level of the 
boosted voltage VPP is decreased, the level of the divided 
voltage DIV2 to be compared with the reference voltage VREF 
decreases as well. Then, the second level detection signal DET2 
output from the level detector 100-2 is shifted from a low level 



Serial No. 10/028,686 
Docket No. 630-1292? 
Group Art Unit 2816 
Page 9 



to a high level, whereby the second unit charge pump 40-2 starts 
to operate. 



[35] Thereafter, if too much power is consumed by the device in 
the active stage (high-speed operation) , the level of the 
boosted voltage VPP is greatly lowered, whereby other detection 
signals such as the nth level detection signal DETn output from 
the level detector 100-n is shifted from low to high. In this 
manner, all of the first to nth level detection signals DET1 to 
DETn can be selectively switched to a high level, thereby 
turning on all the unit charge pumps 40-1 to 40-n. 



[36] By carrying out such procedures repeatedly to drive 
selectively one, two or more of the plurality of the unit charge 
pumps in accordance with the amount of power consumed by the 
apparatus (e.g., memory) or the like associated with the charge 
pump device 500, the charge pump device according to the present 
invention maintains the level of the boosted voltage VPP. For 
example, one unit charge pump 40-1 is driven only at a standby 
stage, two unit charge pumps 40-1 and 40-2 may be driven at a 
low power consumption stage, and all or most of the unit charge 




PI ease rewrite paragraph [35] as foil 





Please rewrite paragraph [36] as foil 




